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Abstract
The aim of this paper is to introduce and study a new class of sets called γ-generalized regular weakly closed (briefly, γgrw-closed)
set. This new class of sets lies between the class of regular weakly closed (briefly, rw-closed) sets and the class of γ-generalized
closed (briefly, γg-closed) sets. Also, we study the fundamental properties of this class of sets.
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1.  Introduction  and  preliminaries
Throughout this paper (X, τ) and (Y, σ) (or simply,
X and Y) represent the non-empty topological spaces on
which no separation axioms are assumed, unless other-
wise mentioned. For a subset A  of X, cl(A), int(A) and
Acor X  −  A  represent the closure of A, the interior of A
and the complement of A, respectively. Every topologi-
cal space can be defined either with the help of axioms
sets. So, one can imagine that, how important the con-
cept of closed sets is in the topological spaces. In 1970,
Levine [14] initiated the study of so-called generalized
closed sets. By definition of a subset A  of a topological
space X  is called generalized closed (briefly, g-closed)
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set if cl(A) ⊆  H  whenever A  ⊆  H  and H  is open in (X, τ).
This notion had been studied extensively in the recent
years by many topologists since generalized closed sets
are not only the generalization of closed sets. Moreover,
they also suggest separation axioms weaker than T1 and
some of them found to be useful in computer science and
digital topology. Furthermore, the study of generalized
closed sets also provides new characterizations of some
known classes of spaces, for example, extremely discon-
nected spaces by Cao et al. [5]. In 2007, the notion of
regular weakly closed set was defined by Benchalli et al.
[3] and they proved that this class lies between the class
of all w-closed sets given by Sundaram et al. [22] and
the class of all regular generalized closed sets defined by
Palaniappan et al. [19]. In the present paper, we intro-
duce and study a new class of sets called a γ-generalized
regular weakly closed (briefly, γgrw-closed) set in topo-
logical spaces which is properly placed between the
regular weakly closed sets and γ-generalized regular
closed sets.
Now, we recall the following definitions which are
useful in the sequal.Deﬁnition  1.1.  A subset A of a space X  is called:
(i) regular open [21] if A  = int(cl(A)) and regular
closed [21] if A = cl(int(A)),
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(ii) α-open [18] if A  ⊆  int(cl(int(A))) and α-closed if
cl(int(cl(A)) ⊆  A,
(iii) preopen [17] if A  ⊆  int(cl(A)) and preclosed [17] if
cl(int(A)) ⊆  A,
(iv) semi-open [13] if A  ⊆  cl(int(A)) and semi-closed
[13] if int(cl(A)) ⊆  A,
(v) γ-open [9] or b-open [1] or sp-open [8]
if A  ⊆  int(cl(A)) ∪  cl(int(A)) and γ-closed
[9] or b-closed [1] or sp-closed [8] if
cl(int(A)) ∩  int(cl(A)) ⊆  A,
(vi) δ-closed [23] if δ-cl(A) = A, where δ-
cl(A) = {x  ∈  X  : int(cl(H)) ∩  A  /=  φ, H ∈  τ  and
x ∈  H}.
vii) regular semi-open (briefly, rs-open)[4] if there is a
regular open set H  such that H  ⊆  A  ⊆  cl(H),
eﬁnition  1.2.  A subset A of a space X  is called:
(i) generalized closed (briefly, g-closed)[14] if
cl(A) ⊆  H  whenever A  ⊆  H  and H  is open in (X,
τ),
(ii) generalized α-closed (briefly, gα-closed)[15] if α-
cl(A) ⊆  H  whenever A  ⊆  H  and H  is α-open in (X,
τ),
(iii) α-generalized closed (briefly, αg-closed)[15] if α-
cl(A) ⊆  H  whenever A  ⊆  H  and H  is open in (X,
τ),
(iv) regular generalized closed (briefly, rg-closed)[19]
if cl(A) ⊆  H  whenever A  ⊆  H  and H  is regular open
in (X, τ),
(v) δ-generalized closed (briefly, δg-closed)[7] if δ-
cl(A) ⊆  H  whenever A  ⊆  H  and H  is open in (X,
τ),
(vi) weakly closed (briefly, w-closed)[20] if cl(A) ⊆  H
whenever A  ⊆  H  and H  is semi-open in (X, τ),
(vii) regular weakly generalized closed (briefly, rw-
closed)[3] if cl(A) ⊆  H  whenever A  ⊆  H  and H  is
regular semi-open in (X, τ),
viii) γ-generalized closed (briefly, γg-closed)[10] if γ-
cl(A) ⊆  H  whenever A  ⊆  H  and H  is open in (X,
τ).
vxi) γ-generalized regular closed (briefly, γgr-closed)
if γ-cl(A) ⊆  H  whenever A  ⊆  H  and H  is regular
open in (X, τ).
The family of all regular semi-open sets in a space X
s denoted by RSO(X).emma  1.1  ([11]). For  a  space  (X, τ) and  A  is  a  subset
f X,  then:rsity for Science 7 (2013) 114–119 115
(i) every  regular  closed  set,  regular  open  set  and  clopen
set is  regular  semi-open  in  X,
(ii) if A  is a  regular  semi-open  set,  then  X  −  A  is  also
regular semi-open  in  X.
Lemma  1.2  ([3]). Let  X  be  a  topological  space  and  Y
be an  open  subspace  of  X  such  that  A ⊆ Y  ⊆  X.  Then
A ∈  RSO(Y),  if  A ∈  RSO(X).
Lemma  1.3  ([3]). If  Y  is  regular  open  in  X  and  H  is  a
subset of  Y,  then  His  regular  semi-open  in  X if  and  only
if His  regular  semi-open  in the  subspace  Y.
Deﬁnition  1.3  ([3]). The intersection of all regular
semi-open subsets of (X, τ) containing A is called the
regular semi-kernel of A  and is denoted by rs  ker(A).
Lemma 1.4  ([12]). If  x is a  point  of  (X, τ),  then  {x}  is
either nowhere  dense  or  preopen.
Remark  1.1  ([6]). In the notation of Lemma 1.4, we
may consider the following decomposition of a given
topological space (X, τ), namely X = X1 ∪  X2, where
X1 = {x  ∈  X  : {x}  is nowhere dense }  and X2 = {x  ∈  X : {x}
is preopen }.
Lemma  1.5  ([3]). For  any  subset  A of  (X, τ),  we  have
A ⊆  rs  ker(A) .
2.  γ-Generalized  regular  weakly  closed  sets
In this section, we introduce and study some basic
properties of a new class of sets called γ-generalized
regular weakly closed (briefly, γgrw-closed) sets.
Deﬁnition 2.1.  Let (X, τ) be a topological space and A
be a subset of X. Then A  is said to be:
(i) a γ-generalized regular weakly closed (briefly,
γgrw-closed) set if γ-cl(A) ⊆  H  whenever A  ⊆  H  and
H is regular semi-open in (X, τ),
(ii) a γ-generalized regular weakly open (briefly, γgrw-
open) set if Ac is γgrw-closed in X.
The family of all γgrw-closed sets in a space X  is
denoted by γGRWC(X).
Theorem  2.1.  For  a  topological  space  (X, τ),  the  fol-
lowing statements  are  hold:
(i) every  closed  (resp.  δ-closed, w-closed,  rw-closed,
γ-closed)  set  of  a  topological  space  (X, τ) is γgrw-
closed,
(ii) every  γgrw-closed  set  of  a  topological  space  (X, τ)
is γgr-closed.
h Unive
(116 A.I. El-Maghrabi / Journal of Taiba
Proof.
(i) We prove this point for the case of rw-closed. Let A
be an arbitrary rw-closed in (X, τ) such that A  ⊆  H
and H  be regular semi-open. Then by definition of
rw-closed, we have cl(A) ⊆  H. Since every closed
set in a topological space (X, τ) is preclosed, then
pcl(A) ⊆  cl(A). So, we have, pcl(A) ⊆  cl(A) ⊆  H.
Hence, A  is γgrw-closed.
(ii) Let (X, τ) be a topological space and A  be a γgrw-
closed subset of X  such that A  ⊆  H, where H  is
regular open. Since every regular open set is reg-
ular semi-open, then by definition of γgrw-closed,
we have pcl(A) ⊆  H. Hence A  is γgr-closed.

The converse of the above theorem may be not true
as is shown by the following examples.
Example  2.1.  Let X  = {x, y, z, u}  with topology τ  = {X,
ϕ, {x}, {y}, {x, y}, {x, y, z}}. Then:
(i) a subset A  = {x, y}  of a space X  is γgrw-closed but
it is neither closed nor δ-closed,
(ii) a subset B  = {z}  of a space X  is γgrw-closed but not
w-closed,
iii) a subset C  = {x, y, u}  of a space X  is γgrw-closed
but not γ-closed,
(iv) a subset D  = {x, z}  of a space X  is γgr-closed but
not γgrw-closed.
Example  2.2.  Let X  =  {x,  y,  z,  u,  v}  with topology
τ = {X, ϕ, {x, y}, {z, u}, {x, y, z, u}}. Then a subset
A = {x}  of a space X  is γgrw-closed but not rw-closed.
Remark 2.1.  We can see from the following example
that a γgrw-closed set is independent of α-closed (resp.
gα-closed, αg-closed, rg-closed, δg-closed, γg-closed).Example 2.3.  In Example 2.1, we have the following
families:rsity for Science 7 (2013) 114–119
1. the closed sets in (X, τ) are {X, ϕ, {u}, {z, u}, {x, z,
u}, {y, z, u}},
2. the rg-closed sets in (X, τ) are {X, ϕ, {u}, {z, u}, {x,
u}, {y, u}, {x, y, u}, {x, z, u}, {y, z, u}},
3. the α-closed sets in(X, τ) are {X, ϕ, {u}, {z}, {z, u},
{x, z, u}, {y, z, u}},
4. the gα-closed sets in (X, τ) are {X, ϕ, {u}, {z}, {z,
u}, {x, z, u}, {y, z, u}},
5. the αg-closed sets in (X, τ) are {X, ϕ, {u}, {z}, {z,
u}, {x, u}, {y, u}, {x, y, u}, {x, z, u}, {y, z, u}},
6. the δg-closed sets in (X, τ) are {X, ϕ, {u}, {z, u}, {x,
u}, {y, u}, {x, y, u}, {x, z, u}, {y, z, u}},
7. the γg-closed sets in (X, τ) are {X, ϕ, {u}, {z}, {z,
u}, {x, u}, {y, u}, {x, y, u}},
8. the γgrw-closed sets in (X, τ) are {X, ϕ, {u}, {x, y},
{x, y, z}, {x, y, , u}, {x, z, u}, {y, z, u}}.
According to the above discussion, we have the fol-
lowing diagram.
A  →  B means A  implies B  but not conversely, A   B
means A  and B are independent of each other.
Remark  2.2.
(1) The intersection of two γgrw-closed sets of a topo-
logical space (X, τ) need not be γgrw-closed. Let
X = {x, y, z}  with topology τ = {X, ϕ, {x}, {y}, {x,
y}}. Then A = {x, y}  and B  = {y, z}  are γgrw-closed
sets but their intersection A ∩  B  = {y}  is not a γgrw-
closed set.
(2) The union of two γgrw-closed sets of a topological
space (X, τ) need not be γgrw-closed. In Example
2.2, the two subsets A  = {z}  and B = {u}  are γgrw-
closed sets but their union A  ∪ B  = {z, u}  is not a
γgrw-closed set,
(3) The difference of two γgrw-closed sets of a topolog-
ical space (X, τ) need not be γgrw-closed. In Remark
2.2 (1), the two subsets D  = {y, z}  and E  = {z}  are
γgrw-closed sets but the difference D  −  E  = {y}  is
not a γgrw-closed set.
Theorem  2.2.  Let  (X, τ) be  a topological  space  and  A
be a γgrw-closed  subset  of  X.  Then  γcl(A) −  A  does  not
contain any  non  empty  regular  semi-open  set  of  X.
Proof. Suppose that H  be a non empty regular
semi-open set of X  such that H  ⊆  γcl(A) −  A. Hence
h Unive
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 ⊆  X  −  A  or A  ⊆  X  −  H, then by Theorem 1.2, X  −  H
s regular semi-open. But, A  is a γgrw-closed sub-
et of X, hence γcl(A) ⊆  X  −  H  this implies that
 ⊆  X  −  γcl(A) and we know that H  ⊆  γcl(A). There-
ore, H  ⊆  [γcl(A) ∩  (X  −  γcl(A))] = ϕ  this shows that H
s empty set which is a contradiction. Then γcl(A) −  A
oes not contain any non empty regular semi-open set of
.
In the following example, we show that the converse
f the above theorem is not true. 
xample 2.4.  In Remark 2.2 (1), if we take A  = {x},
hen γcl(A) −  A  = [(X  ∩  {x, z}) −  {x}] = {z}  does not
ontain any non-empty regular semi-open, where A  = {x}
s not a γgrw-closed set of X.
roposition  2.1.  If  (X, τ) is  a topological  space  and  A
s a  γgrw-closed  subset  of  X,  then  γcl(A) −  A  does  not
ontain any  non  empty  regular  open  set  of  X.
roof. The proof follows directly from the fact that
very regular open set is regular semi-open. 
roposition  2.2.  If  A  is  a  γgrw-closed  subset  of  X  and
 ⊆  B  ⊆  γ-cl(A),  then  B  is  a  γgrw-closed  set  of  X.
roof. Let A  be an γgrw-closed subset of X  such that
 ⊆  B  ⊆  γ-cl(A) and H  be a regular semi-open set of X
uch that B  ⊆  H. Then A  ⊆  H. But A  is γgrw-closed,
hen γ-cl(A) ⊆  H, hence, γ-cl(B) ⊆  γ-cl(γ-cl(A)) = γ-
l(A) ⊆  H. Therefore B  is γgrw-closed in X. 
emark 2.3.  The converse of Proposition 2.1 is not
rue. In Example 2.1, if A  = {u}  and B  = {z, u}, then A,
 are γgrw-closed sets subsets of X  and A  ⊆  B  which is
ot subset in γ-cl(A).
heorem  2.3.  Let  (X, τ) be  a  topological  space  and  A  be
 γgrw-closed  subset  of  X.  Then  the  following  statements
re equivalent:
(i) A  is  γ-closed,
ii) γcl(A) −  A  is  regular  semi-open.
(i) ⇒(ii).  Since  A  is  γ-closed,  γ-cl(A) = A  and  so
γcl(A) −  A  = ϕ which  is  regular  semi-open  in  X.
(ii) ⇒(i).  Suppose  that  γcl(A) −  A  is  regular  semi-
open in  X.  But  A  is  a  γgrw-closed  set  of  X,  then
by Proposition  2.1,  γcl(A) −  A  does  not  contain
any non  empty  regular  semi-open  set  of  X.  Hence,
γcl(A) −  A  = ϕ,  so,  A  is  γ-closed.rsity for Science 7 (2013) 114–119 117
Theorem  2.4.  Let  (X, τ) be  a  topological  space.  Then
for x ∈  X,  the  set  X  −  {x}  is  γgrw-closed  or  regular  semi-
open.
Proof. If the set X  −  {x}  is γgrw-closed or regular
semi-open, then we are done. Now, suppose that X  −  {x}
is not regular semi-open. Then X  is the only regular semi-
open set containing X −  {x}  and hence γcl(X  −  {x}) ⊆  X
that is the biggest set containing all of its subsets. There-
fore, X  −  {x}  is a γgrw-closed set of X. 
Proposition  2.3.  In  a  topological  space  (X, τ),  for  each
x ∈ X,  the  singleton  set  {x}  is  either  γgrw-open  or regu-
lar semi-open.
Proof.  Obvious from Theorem 2.4. 
3.  Some  properties  of  γgrw-closed  sets.
Theorem  3.1.  Let  A  be  a  regular  open  and  a  γgrw-
closed set  of  (X, τ).  Then  A is  γ-clopen.
Proof. Suppose that A is a regular open and γgrw-
closed set of (X, τ). Since every regular open set is regular
semi-open and A  ⊆  A, γ-cl(A) ⊆  A. Also, A  ⊆  γ-cl(A).
Therefore, A = γ-cl(A) this means that A is γ-closed. But,
A is regular open, hence, A  is γ-open. Therefore, A  is
γ-clopen. 
Theorem 3.2.  Let  A be  a  regular  open  and  a  rg-closed
set of (X, τ).  Then  A is  a γgrw-closed.
Proof. Let H  be a regular semi-open set of X  such that
A ⊆  H. But, A is a regular open and rg-closed set of (X, τ),
then by Theorem 3.1, γ-cl(A) ⊆  A. Hence, γ-cl(A) ⊆  H.
So, A is a γgrw-closed. 
Proposition  3.1.  If  A  is  a  regular  semi-open  and  a
γgrw-closed set  of  (X, τ),  then  A is  a  γ-closed.
Proof.  Obvious. 
Theorem  3.3.  Let  A be  a regular  semi-open  and  a
γgrw-closed set  of (X, τ).  Suppose  that  F  is  a  closed
set of X.  Then  A  ∩  F  is  a  γgrw-closed  set  of  X.
Proof. Suppose that A  is a regular semi-open and a
γgrw-closed set of (X, τ). Then by Proposition 3.1, A
is γ-closed. But, F  is closed set of X, hence, A  ∩  F  is a
γ-closed and therefore A  ∩  F  is a γgrw-closed set of X.

Theorem 3.4.  Suppose  that  A  is  both  regular  open  and
γgrw-closed set  of  (X, τ).  If  B  ⊆  A  ⊆  X  and  B  is  a  γgrw-
closed set  relatives  to  A,  then  B  is  a  γgrw-closed  set
relative to  X.
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Proof.  Let B  ⊆  H  and H  be a regular semi-open set of
X. But, B  ⊆  A  ⊆  X, then B  ⊆  A  ∩  H. We need to prove that
A ∩  H  is regular semi-open in A. Firstly, we prove that
A ∩  H  is regular semi-open in X. Since A  is open and H  is
semi-open in X, hence A  ∩  H  is semi-open in X. Also, A  is
both regular open and γgrw-closed set of (X, τ), then by
Theorem 3.1, A  is semi-closed in X. Since, every regular
semi-open set is semi-closed, hence, H  is semi-closed in
X. Therefore, A  ∩  H  is semi-open in X. Thus, A  ∩  H  is
both semi-open and semi-closed in X  and hence A  ∩  H  is
regular semi-open in X. Further A  ∩  H  ⊆  A  ⊆  X  and A  is
open subspace of X, then by Lemma 1.2, A  ∩  H  is regular
semi-open in A. Since, B  is a γgrw-closed set. (ii). Hence,
from (i) and (ii), it follows that A  ∩  γ-cl(B) ⊆  A  ∩  H. Con-
sequently, A  ∩  γ-cl(B) ⊆  H. Since, A  is both regular open
and γgrw-closed sets, hence by Theorem 3.1, γ-cl(A) = A
and so γ-cl(B) ⊆  A. We have A  ∩  γ-cl(B) = γ-cl(B). Thus
γ-cl(B) ⊆  H  and hence B  is a γgrw-closed set relative to
X. 
Theorem  3.5.  If  A  is  a γgrw-closed  set  of  (X, τ) and
A ⊆  Y  ⊆  X,  then  A  is  γgrw-closed  in  Y,  if  Y  is  regular
open in  X.
Proof. Let A  be γgrw-closed in X  and Y  be regular
open subspace of X. If H  is any regular semi-open set of
Y such that A  ⊆  H, but A  ⊆  Y  ⊆  X, then by Lemma 1.3, H
is regular semi-open in X. Since A  is a γgrw-closed set
of X, then γ-cl(A) ⊆  H. Hence, Y  ∩  γ-cl(A) ⊆  Y  ∩  H  = H.
So, γ-clY(A) ⊆  H. Therefore, A  is γgrw-closed in Y. 
Proposition 3.2.  If  A  is  both  open  and  γg-closed  sets
of X,  then  A  is  γgrw-closed  in  X.
Proof. Suppose that A  ⊆  H  and H  is regular semi-open
in X. Since A  is both open and γg−closed in X  and A  ⊆  A,
then γ-cl(A) ⊆  A  this implies that γ-cl(A) ⊆  H. Hence A
is γgrw-closed in X. 
Remark  3.1.  If A is both open and γgrw-closed in X,
then A need not be γg-closed in X. In Example 2.4, the
subset {x, y} is both open and γgrw-closed in X  but not
γg-closed in X.
Theorem  3.6.  For  a  topological  space  (X, τ), if
RSO(X) = {X, ϕ},  then  every  subset  of  X  is  γgrw-closed
in X.Proof.  Let A  be any subset of X  and RSO(X) = {X, ϕ}. If
A = ϕ, then A  is γgrw-closed in X. Assume that A  /=  ϕ.
Then X  is the only regular semi-open containing A  and
so, γ  −  cl(A) ⊆  X. Therefore A  is γgrw-closed in X. rsity for Science 7 (2013) 114–119
Remark  3.2.  The converse of the above theorem need
not be true in general as shown by the following example.
Example 3.1.  If X  = {x, y, z, u}  with the topology
τ = {X, ϕ, {x, y}, {z, u}}, then every subset of X is
γgrw-closed in X, but RSO(X) = {X, ϕ, {x, y}, {z, u}}.
Theorem  3.7.  For  a  topological  space  (X, τ),  the  fol-
lowing statements  are  equivalent:
(i) RSO(X) ⊆  {F  ⊆  X  : F is  γ-closed  }.
(ii) every  subset  of  X  is  γgrw-closed.
Proof.
i) ⇒  (ii). Let A  be any subset of X such that A  ⊆  H,
H is regular semi-open in X  and sup-
pose that RSO(X) ⊆  {F  ⊆  X : F  is γ-closed }.
Then H  ∈  {F  ⊆  X  : F is γ-closed }, thus H  is
γ-closed, that is γ-cl(H) = H  and hence γ-
cl(A) ⊆  H. Therefore A  is γgrw-closed.
(ii)⇒(i). Suppose that every subset of X  is γgrw-
closed and H  ∈ RSO(X). Since H  ⊆  H  and
H is γgrw-closed, then γ-cl(H) ⊆  H  and
hence H  ∈ {F  ⊆  X : F is γ-closed }. Therefore
RSO(X) ⊆  {F  ⊆  X  : F  is γ-closed }.

4.  Applications
In this section, we introduce and study some appli-
cations on the concept of γgrw-closed sets of a space
X.
Theorem 4.1.  Let  (X, τ) be  a regular  space  in  which
every regular  semi-open  subset  of  X is  open  and  A  be  a
compact subset  of  X.  Then  A is  γgrw-closed  in  X.
Proof. Assume that A  ⊆  H  and H  is regular semi-open
in X. Then by hypothesis, H  is open. But, A  is a com-
pact subset in the regular space (X, τ), hence there
exists an open set G  such that A  ⊆  G  ⊆ cl(G) ⊆  H. Then
γ-cl(A) ⊆  γ-cl(G) ⊆  H, that is, γ-cl(A) ⊆  H. Thus A  is
γgrw-closed in X. 
Lemma  4.1.  For  any  subset  A of  (X, τ),  we  have  X2 ∩  γ-
cl(A) ⊆  rs  ker(A).
Theorem  4.2.  If  A  is  a  subset  of  a  topological  space(X,
τ),  then  the  following  statements  are  equivalent:
(i) A is γgrw-closed  in  X,
(ii) γ-cl(A) ⊆  rs  ker(A).
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roof.
i) ⇒  (ii). Since A  is γgrw-closed in X, γ-cl(A) ⊆  H,
whenever A  ⊆  H  and H  is regular semi-
open in X. If x  ∈ γ-cl(A) and suppose that
x /∈ rs  ker(A), then there is a regular semi-open
set H  containing A  such that x /∈  H. But, A  is
γgrw-closed in X, then γ-cl(A) ⊆  H. We have
x /∈  γ-cl(A) which is a contradiction, hence
x ∈  rs  ker(A) and so γ-cl(A) ⊆  rs  ker(A).
ii) ⇒  (i). Suppose that γ-cl(A) ⊆  rs  ker(A). If H
is any regular semi-open set contain-
ing A, hence rs  ker(A) ⊆  H, that is,
γ-cl(A) ⊆  rs  ker(A) ⊆  H. Therefore A  is
γgrw-closed in X.
heorem  4.3.  For  any  subset  A  of  a  topological  space
X, τ) and  X1 ∩  γ-cl(A) ⊆  A,  then  A  is  γgrw-closed  in  X.
roof. Suppose that X1 ∩  γ-cl(A) ⊆  A  and A
ny subset of (X, τ). We need to prove that A
s γgrw-closed in X, then γ-cl(A) ⊆  rs ker(A).
ut by Lemma 1.5, A  ⊆  rs  ker(A) hence γ-
l(A) = X  ∩  γ-cl(A) = (X1 ∪  X2) ∩  γ-cl(A), that is,
-cl(A) = (X1 ∩  γ-cl(A)) ∪  (X2 ∩  γ-cl(A)) ⊆  rs  ker(A).
ince X1 ∩  γ-cl(A) ⊆  rs ker(A) and by Lemma 4.1,
-cl(A) ⊆  rs  ker(A). Therefore by Theorem 4.2, A  is
grw-closed in X. 
emark  4.1.  The converse of the above theorem need
ot be true in general as shown by the following example.
xample 4.1.  In Example 2.1, if X1 = {z, u}, X2 = {x,
} and A  = {x, y, z}, hence A  is γgrw-closed in X. But
1 ∩  γ-cl(A) = {z, u} ∩  X  = {z, u}  which is not a subset
f A.
.  Conclusion
The new class of subsets suggested in this paper can
e applied in the field of rough set theory approximations
nd gmular computing [2] which are widely applied in
any lines of applications.
cknowledgmentsThe authors are grateful for the support of the
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